Oromaxilofacial fracture will have associated with head injury due to its adjacent location and structure. Oromaxillofacial structure is considered to be as force silencer for trauma so that it can protect the intracranial structures. Neuron-specific enolase (NSE) is a specific enzyme within neuron cells and can be detected rapidly in serum. The objective of the study was to investigate the increased serum NSE level in adult patients of oromaxillofacial fracture with mild head injury; and to investigate the correlation between serum NSE level and the location of oromaxillofacial fracture (upper, middle, lower regions, or the combinations) in adult patients of mild head injury. This study used analytical observasional method with cross-sectional design, that conducted in Department of Neurosurgery, Department of Oral and Maxillofacial Surgery, and Laboratory of Clinical Pathology, Dr. Hasan Sadikin Hospital, Bandung, from August to October 2008. The serum NSE level examination was undertaken by blood sample taking then examined with electrochemiluminescence immunoassay (ECLIA). The data were analyzed using MannWhitney test to seek the increased serum NSE level; using Kruskal-Wallis to seek the mean of increased serum NSE levels by location of oromaxillofacial fracture; and using Spearman ranked correlation test to seek the correlation between the increased serum NSE levels and location of oromaxillofacial fracture in adult patients with mild head injury. The study results indicated that there was an increased serum NSE level in adult patients of oromaxillofacial fracture with mild head injury by 13.12 ng/mL compared to adult healthy group by 7.72 ng/mL (p<0.001). By upper, middle, and lower regions of oromaxillofacial fracture, the serum NSE level of oromaxillofacial fracture at combined upper-middle-lower region was significantly the highest, i.e., 21.14 ng/mL (p=0.049). A positive correlation between the increased serum NSE level and location of oromaxillofacial fracture caused by mild head injury existed (r s =0.33, p=0.020). In conclusion, there was an increased serum NSE level in adult patients of oromaxillofacial fracture with mild head injury; and there was also a positive correlation between the increased serum NSE level and location of oromaxillofacial fracture due to mild head injury.
INTRODUCTION
The advancement in industry and technology, particularly in automotive has led to the increasing amounts of vehicles. In line with the increasing vehicle number, the traffic current becomes so heavy that the risk for traffic accident also increases.
1-3 Approximately 70% of traffic accidents are with trauma of head, neck and, the most common, oromaxillofacial region. 1, 4, 5 Maxillofacial structure is considered to function as a damper of force from severe trauma to neurocranium, 5, 6 whereas some more recent studies suggested that face can significantly spread the traumatic force directly to neurocranium, leading to more severe damage onto the brain.
5,7
Mechanical biomarker that can be used in head injury is neuron specific enolase (NSE), or Gamma-enolase (ENO-2), is a specific enzyme in neuron cells, it is good to know the neuronal damage and can be detected rapidly in serum and cerebrospinal fluid. [8] [9] [10] [11] [12] The objective of this study was to measure the increase of serum NSE level in adult patients of oromaxillofacial fracture with mild head injury; and to investigate the correlation between the increased serum NSE level and location of oromaxillofacial fracture in patients with mild head injury.
MATERIALS AND METHODS
During the study period, 88 study subjects were recruited consisting of 48 adult patients of oromaxillofacial fracture with mild head injury as a patient group; these subjects were the patients from Emergency Unit or hospitalized in Department of Neurosurgery or Department of Oral and Maxillofacial Surgery, Dr. Hasan Sadikin Hospital, Bandung. The remaining 40 subjects were healthy people who underwent clinical and laboratory examinations in medical general checkup in Dr. Hasan Sadikin Hospital; and they were as a healthy group of this study.
This study used analytical observasional method with cross-sectional design, that conducted in Department of Neurosurgery, Department of Oral and Maxillofacial Surgery, and Laboratory of Clinical Patholigy, Dr. Hasan Sadikin Hospital, Bandung, from August to October 2008. The serum NSE level examination was undertaken by blood sample taking then examined with electrochemiluminescence immunoassay (ECLIA).
The data were analyzed using Mann-Whitney test to seek the increased serum NSE level; using Kruskal-Wallis test to seek the mean of increased serum NSE levels by location of oromaxillofacial fracture; and using Spearman ranked correlation test to seek the correlation between the increased serum NSE levels and location of oromaxillofacial fracture in adult patients with mild head injury.
RESULTS
The study results indicated that mean subject age of the oromaxillofacial fracture patients with mild head injury were 27.56 years, with the range of age were 19-65 years; whereas the mean subject age of healthy people were 37.12 years, with the range of age were 19-65 years.
In patient group, there were 48 patients consisting of 41 males and 7 females, with median of 24 years; while in healthy group, there were 40 subjects including 24 males and 16 females) with median of 37 years.
Serum NSE levels in patient group and healthy group
The mean result of NSE levels in the group of oromaxillofacial fracture patients with mild head injury was 13.12 ng/ml with SD (standard deviation) of 9.68 and range of 3.19-54.51 ng/ml; it was higher compared to that in healthy group, i.e. 7.72 ng/ml with SD of 1.82 and range from 4.27 to 10.70 ng/ml. Statistical analysis using Mann-Whitney test indicated that there was an increased serum NSE level in oromaxillofacial fractured patients with mild head injury compared to the healthy group with p<0.001 (Tab.1).
Serum NSE level of adult oromaxillofacial farctured patients with mild head injury by gender and fracture location
The mean NSE in female, that is, 17.57 ng/ ml with SD 10.77 was higher than that in male, that is, 11.13 ng/ml with SD 9.40, indicated that both were statistically non significant using MannWhitney test (Zmw= 0.174 and p=0.183), implying that there was no difference in serum NSE level of adult oromaxillofacial patients with mild head injury by gender (p>0.05) (Tab. 2). The highest mean of NSE level in oromaxillofacial fracture in location of uppermiddle-lower third facial parts was 21.14 ng/ml with SD 10.51; the mean lower third facial part (15.44 ng/ml with SD of 15.34) was higher than that of upper third facial part (12.42 ng/ml with SD 7.68); and the mean NSE level in middle-lower facial third parts, that is 11.97 ng/ml with SD 5.63, was higher that in middle facial part, that is 7.88 with SD 2.64. There was no criteria of uppermiddle and upper-lower facial parts. The statistical analysis using Kruskall-Wallis yielded X 2 KW = 9.518 and p=0.049 implying significant, meaning that there was a difference in serum NSE level of adult oromaxillofacial fracture patients with mild head injury by location of fracture (p≤0.05) (Tab. 2).
The correlation of serum NSE level of adult oromaxillofacial fracture patient with mild head injury to the location of fracture
The results of statistical analysis using Spearman ranked correlation test showed that one affected facial part did not correlate significantly each other in upper, middle, and lower facial part with p=0.091, p=0.726. and p=0.121, respectively. Similarly, the involvement of two facial parts did not correlate significantly with p=0.897; however, in three location they correlated significantly with rs=0.33, p=0.020 indicating that there was a positive correlation between the increased serum NSE level of adult oromaxillofacial patient with mild head injury and the location of fracture (p≤0.05) (Tab. 3).
DISCUSSION ISCUSSION
The mean age in this study was 24 years, this result showed high incidence rate of oromaxillofacial trauma with mild head injury in line with the increasing social economic activity of people, proved with the fact that most of the productive age people are more dominant in community as well as more active and mobile in this age, as suggested in the study of Laski et al.
1
The study results indicated that most patients were oromaxillofacial fracture adult with mild injury with ratio of male to female was 5.8:1. This conforms to the results of several previous studies suggesting that maxillofacial trauma with head injury was more in male compared to that in female. The reason is that males are more active and more mobile as well as generally more responsible to earn living for their families.
Serum NSE levels in adult patient and in healthy people
Tabel 2 shows that the mean of serum NSE level in patient group was 1.7 times greater than that in healthy group (p≤0.05). Theoritically, in general, oromaxillofacial fractures will be not independent on head injury, in the reason that the structure and location are adjacent each other. The patients of oromaxillofacial fracture are frequently with head injury such as intracranial haemorrhage, fractured cranial base, and unconsciousness, leading to the damage of central nerve system. 5, 13, 14 According to the study of Davidoff et al. 15 , 55% bony facial fracture had concomitant head injury, and in parallel with Haug's study. 16 reporting 17.5% of head injury incidence in bony facial fracture. This can explain that at the time of neuronal damage and the cellular membrane disturbance, the activation of protease enzyme occurred producing neuroprotein product (NSE) that may penetrate across blood-brain barrier then diffuse into blood vessels an cerebrospinal fluid so that the detection of neuronal damage can be undertaken through blood and cerebrospinal NSE levels 8,9,17 , in line with several studies suggesting that NSE level examination in serum and cerebrospinal fluid are helpful in measurement the brain injury; 9, 12, 18, 19 this enables NSE rapidly detectable after head injury.
Thus, it can be said that at the time oromaxillofacial fracture occurs with mild head injury, neuronal damage detection can be done by the measurement of blood NSE level, thereby NSE level measurement can be used as one of markers for head injury.
Serum NSE levels in adult oromaxillofacial patients with mild head injury by gender and fracture location Table 3 indicates that there was no difference in serum NSE levels of adult oromaxillofacial fracture patients with mild head injury by gender (p=0.183). In the study conducted by Hayes and Wu et al. 12 , this supporting result suggested that serum NSE level did not correlate to the gender.
Based on analysis with Kruskal-Wallis test, NSE level of adult oromaxillofacial patients with mild head injury by the location of the fractures indicated the significant difference (p=0.049) (Tab.3). The lowest NSE level was at oromaxillofacial trauma of middle third facial part, implying the mechanism of oromaxillofacial stucture was as the damper for traumatic force in order to protect neurocranium from heavy trauma. 5, 6 So that, in principle, that oromaxillofacial anatomy has vertical supporting walls, i.e., nasomaxillar, zigomaticomaxillar, and pterigomaxillar buttresses; and the very recent study added that there was horizontal support, i.e., lateral anthrum, medial nasal wall, and zygomatic arc. 7, 20 This study results conforms to the view of Lee et al. 6 but different from Keenan et al. study.
21
The results of serum NSE level at upper oromaxillofacial third part was higher than that at middle one as seen at Table 3 . This indicates that there was no force damper against trauma onto frontal bone; thus at the time of traumatic occurrence, the force can spread directly into neurocranium leading to more severe injury of brain, in accordance to the study of Lee et al. 6 that the risk for head injury with maxillofacial trauma tend to be higher at upper third facial part.
Heavy contact trauma can also cause skull fracture. The skull fracture may cause then arterial or venous injury, leading to haemorrhage into brain tissue. In depressed skull fracture, brain damage occurs more severe. Bacteria may get into the brain through the crack, causing infection and severe brain damage.
22,23
The study results at lower oromaxillofacial third part indicated that mandular fracture had greater risk for head injury, different from Lee et al. study 6 suggesting that mandibular fracture had lesser risk for head injury. Theoritically, it can be explained that head injury are of two mechanism, contact mechanism or direct impact and acceleration-deceleration mechanism.
23-25 In acceleration-deceleration mechanism, the impact on head rises rapid, sudden movement. At the time of acceleration occurs, there are two events, that is, rapid skull movement in the same direction of impact force movement and the shifting of brain toward opposite to impact direction. At the deceleration, once again, the brain shifts toward the original position. Both events cause the brain swings reciprocally. 23, 25, 26 This explains why some patients with lower oromaxillofacial third part without other facial fractures has more severe head injury.
In Table 3 , NSE level was higher at the location of fracture involving three area, that is, upper-middle-lower part. It indicates that the more oromaxillofacial part involved, the more the neuronal injury occur. The samples of uppermiddle and upper-lower oromaxillofacial third parts were not found during this study period.
The correlation of serum NSE levels of adult oromaxillofacial patients with mild head injury to fracture location Statistical analysis using Spearman ranked correlation test indicated that there was appositive correlation between serum NSE level of adult patient and the location of oromaxillofacial fracture with mild head injury (p=0.020). It can explain that if there is an oromaxillofacial fracture, it will result in neuronal damage that is characterized by the activation of protease enzyme leading to produce NSE which is able to cross blood-brain barrier, then diffuses into blood vessels and cerebrospinal fluid.
CONCLUSION
There is an increased serum NSE level of adult oromaxillofacial fracture patients with mild head injury and a positive correlation between the increased serum NSE level of adult patients and the location of oromaxillofacial fracture with head injury.
